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XXXV.-On some of the e f e c t s  produced by the addition of 
Plastei. of Paris to AMupt. 
By A. DUPRE, Ph.D. 
IF report speaks truly, it is the almost universal practice in 
Spain, Portugal, and the South of France, t o  add plaster of 
Paiis to the grape-juice in the process of wine-making. The 
plaster is generally thrown upon the grapes before they are 
crushed, or it is added after fermentation has already begun. 
The reason generally advanced in favour of this addition is, 
that the plaster, by uniting with some water of the grape-juice, 
renders the remaining juice richer in sugar, and thus more 
valuable. A chemist will scarcely require t o  be told that if 
such be really the intention, the desired effect will not be ob- 
tained to any degree worth considering, since even perfectlj- 
pure plaster of Paris unites with only a little more than a quarter 
of its weight of water, while on the other hand, the gypsum 
thus formed takes up mechanically a considerable quantity of 
liquid, thereby reducing the yield to  the like amount. 
In order, however, t o  render the subject clear in this respect 
t o  the general public, I have been induced to undertake the 
following experiments :- 
The juice experimented on was pressed from grapes imported 
into the London market as Lisbon grapes, 48 ounces of which 
yielded 32 ounces of juice. 
Two onncea of juice being reserved for examination, the rest 
was divided into three quantities of 10 ounces, to which were 
added 1, 2, and 5 ounces of plaster of Paris respectively, or 10, 
20, and 50 per cent. The plaster of Paris was added in small 
quantities, well stirred into the juice, and then allowed to 
remain in contact with it for 24 hours. At the end of that time 
the clear juice was poured off the precipitate, the latter placed 
upon a cloth and pressed t o  get out as much juice as possible. 
The juice t o  which 50 per cent. of plaster had been added had 
quite solidified, and no juice could be obtained without pressing. 
In this manner 9 oz., 8 oz., and 4.3 oz. of juice were recovered of 
the 10 ounces taken in each case. The original juice and the 
three samples treated, were then examined for sugar, free acid, 
and, in two cases, for the amount of tartaric acid and ash. The 
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404 D U P R ~  ON THE EFFECTS PRODUCED BY THE 
results are given in the following table; the figures given show 
the amount of substance present in 1 litre of the juice. 
Original juice contained in 1 litre :- 
137.58 grms. sugar. 
5-07 grms. free acid calculated aa 'T. 
Juice with 10 per cent. plaster. 
90 per cent., containing in 1 litre :- 
Amount of juice recovered, 
138.38 grms. sugar. 
4-37 grms. free acid calculated as T. 
Juice with 20 per cent. plaster. 
80 per cent., containing in 1 litre :- 
Amount of juice recovered, 
143.96 grms. sugar. 
3.35 grms. free acid calculated as !i?. 
Juice with 50 per cent. plaster. 
43 per cent., containing in 1 1itre:- 
Amount of juice recovered, 
154.54 grms. sugar. 
0.66 grm. free acid calculated as T. 
It will be seen from the above that the addition of plaster 
increases the percentage of the sugar, but diminishes the amount 
of juice. Taking the two effects into consideration, we arrive 
a t  the following calculation :- 
Amount of sugar in 1 litre ofjuice.. . . . . . . . . . . 137.58 grms. 
Amount of sugar in juice recovered from 1 litre 
after the addition of 10 per cent. plaster . . . . 125.44 ,, 
Do. do. 20 per cent. ,, . . . . 115.16 ,, 
D 0. do. 50 per cent. ,, . . . . 66.45 ,, 
In the last ca.se, therefore, more than half the sugar contained 
in the original juice had to be sacrificed in order t o  raise the 
percentage of the remaining part from 13.75 t o  15.45 ; truly a 
miserably small gain for so large an expenditure. The same 
increase in sugar might have been obtained by the addition of 
2 per cent. of sugar, or by the evaporation of 11.1 per cent. of 
water. In the first case, 2 per cent. more juice would have 
resulted: in the second case, a loss of only 11-1 per cent,. a8 
against 57 per cent. loss by the w e  of plaster of Paris for the 
like increase in the amount of sugzr. 
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Roughly speaking, we may conclude from the above that 
plaster of Paris, added to grape-juice, combines chemically with 
a quarter of its weight of water, the gypsum so formed absorb- 
ing its own weight of juice, which cannot be recovered by 
pressing. In other words, for each grm. of sugar gained, four 
e m s .  are lost on account of diminished yield. Nor is this loss 
made good, even if the gypsum is allowed to ferment with the 
must, the only difference being, that whereas in the first case 
the gypsum retains must, in the latter case wine remains 
absorbed, the relative loss being as great as before. But this 
greatly diminished yield is not the only drawback connected 
with the plastering of wine. The gypsum, as is well known, 
decomposes the tartrate of potassium present in the juice, insoluble 
tartrate of calcium being formed, and sulphate of potassium going 
into the solution. At the same time, the carbonate of calcium, 
always present, in greater 01- smaller quantity, in plaster of 
Paris, precipitates the free tartaric acid, besides neutralising 
some of the other free acids of the juice, and, if present in 
sufficient quantity, even neutralising thorn completely, when 
the phosphates of the juice will also be precipitated. 
The addition of plaster of Paris, therefore, tends to  the more 
or less complete removal of the tartario acid, one of the most 
characteristic constituents of grape-juice, leaving only free or 
combined malic acid, an acid which grape-juice has in common 
with all other sour fruits. The place of the cream of tartar is 
taken by sulphate of potassium, a salt having a perceptibly 
bitter taste, and acting as a purgative, even in moderately large 
doses. 
Moreover, as it seems probable that the amount of tartaric 
acid present in grape-juice increases with the increasing ripe- 
ness of the grape, whilst the malic acid diminishes in amount, 
the plastering virtually reduces the juice of even the ripe& 
grapes t o  a state of unripeness, as regards the nature of the 
acids a t  least. 
In the above samples, the amount of tartaric acid present in 
the original juice amounted to  0.916 grm. perlitre, which in the 
case of the juice with 20 per cent. plaster added, had been 
reduced t o  0.01 grm., the amount of malic acid remaining the 
same in each. 
The original juice yielded 4.085 grms. ash per litre, containing 
2.415 grms. carbonate of potassium; the juice to which the 
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408 DUPRE ON THE EFFECTS PRODUCED, ETC. 
20 per cent. plaster had been added, yielded 7.255 grms. ash, 
containing 0.005 grm. Carbonate Df potassium per litre,. 
Some experiments undertaken in which the plaster was 
allowed to ferment with the crushed grapes, completely confirm 
the foregoing conclusions. 
They mere 
crushed in a mortar, and placed in flasks, which could be closed 
by a mercury-valve so as to allow the escape of carbonic acid, 
but prevent the free entry of atmospheric air. The first lot 
(No. I.) was allowed to  ferment by itself; t o  the second (No. 11.) 
one ounce of plaster was added before fermentation began ; t o  
the third lot (No. 111.) 2 ounces of plaster were added, or 5 per 
cent. and 10 per cent. respectively. After fermeiitation had 
ceased, they were analysed, and any sugar yet unfermented 
was calculated as yielding its equivalent of alcohol, which was 
added to the alcohol found. Besides this, the amounts of 
tartaric acid, ash, and carbonate of potassium in the ash, were 
estimated. 
The juice before fermentation contained 14.0 per cent, sugar, 
and 0.236 per cent. tartaric acid. It left 0.390 per cent. ash, 
containing 0.207 per cent. carbonate of potassium. 
No. I. yielded, on pressing, 78.75 per cent. of the weight of 
the grapes taken a8 wine, which contained 6.12 per cent. alcohol 
and 0.208 per cent. tartaric acid, and left 0.343 per cent. ash, 
with 0.138 per cent. carbonate of potassium. 
No. 11. yielded, on pressing, 76.25 per cent. of the weight of 
the grapes taken as wine, which coiitained 6-17 per cent. alcohol 
and O*090 per cent. tartaric acid, and left 0.603 per cent. ash, 
with 0-013 per cent. carbonate of potassiuni. 
No. 111. yielded, on pressing, 71-25 per cent. of the weight of 
the grapes taken as wine, which contained 6.36 per cent. alcohol 
and 0.071 per cent. tartaric acid, and left 0-620 per cent. ash, 
with 0*013 per cent. carbonate of potassium. 
Taking the yield of No. I. (the grapes without aiiy addition) 
as 100, with 6.12 partrj of alcohol, the yield of No. 11. will be 
96-82, with 5.97 alcohol, and of No. 111. 90.4, with 3-75 alcohol. 
Loss of alcohol in No. II., 2.5 per cent. of total yield of No. I. ; 
loss in No. III., 6 per cent. of total yield in No. I. 
The increase in ash in No. 11. and No. 111. is due chiefly t o  the 
conversion of carbonate of potassium into sulphate of potat+ 
sium; in part, also, t o  the solubility of the plaster of Paris. 
Three quantities of 20 ouiices each were taken. 
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In presence of the verygeneral custom of the coiintiies above 
named of adding plaster of Paris to the grapes or the must, it 
would be unsafe to conclude fiom the foregoing that the addi- 
tion of plaster is of necessity only hurtful, my chief object being 
to show that the very generally received opinion as to its 
object cannot be a sound one, since nobody could be supposed 
knowingly to waste so much for so small a gain ; and, secondly, 
to draw the attention of some chemist residing in any of the 
aforenamed countries once more to this subject, as it seems t o  
me some considerable advantage will have to  be shown to 
accrue from this practice, to justify so serious a loss and dete- 
rioration of the juice as is shown in the preceding to follow the 
plastering. We may, however, aafely conclude fi-om the fore- 
going, and take as a guide in the analysis of wine, that all 
wines during the production of which plaster of Paris has been 
used, will be characterized, firstly, by a more or less complete 
absence of tartaric acid; secondly, by a large proportion of ash, 
which latter will be very poor in carbonate, but very rich in 
sulphates. Perfectly pure plaster of Paris removes only that 
part of the tartaric acid united to potassa; the complete re- 
moval is effected by the carbonate of calcium. 
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